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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lundquist (US 6,624,612). 

As to Claim 11, Lundquist discloses a method of Li-based battery equalization in 
process of battery discharging, wherein individual Lithium cell is periodically connected 
to battery Lithium cell having minimum discharging voltage until voltage of two cells is 
getting equal to dynamically preselected voltage (Column 4,lines 50-59). 

As to Claim 12, Lundquist discloses a method of Li-based battery equalization in 
process of battery charging, wherein individual Lithium cell is periodically connected to 
battery Lithium cell having maximum charging voltage until voltage of two cells is getting 
equal to dynamically preselected voltage (Column 4, lines 50-59). 

Claim Rejections ■ 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,2, 4-6, 8-10 and 16 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kawakami et al. (US 6,683,440) in view of Eguchi (US 5,929,593). 

As to Claim 1, Kawakami discloses a method of charging Li-based batteries by 
constant current and then by constant voltage to minimum current (Column 8, lines 37- 
41), with following operations: a. Measurement of battery ohmic resistance (Column 9, 
lines 36-46), and setting of minimum charging current depending on battery ohmic 
resistance (figure 6(3)). Eguchi discloses setting of battery overvoltage protection value 
(Column 6, lines 5-16). It would have been obvious to a person having ordinary skill in 
the art at the time of this invention to combine the teaches of Kawakami and Eguchi and 
set the minimum charging current based upon the overvoltage protection value and 
battery ohmic resistance in order to charge the battery in an efficient manner. 

As to Claim 2, which is dependent upon claim 1 , Eguchi further discloses a 
method of charging Li-based battery, wherein said overvoltage protection is specified as 
difference between maximum voltage and instantaneous open-circuit voltage at battery 
terminals after 1 to 10 ms of current change (Eguch column 8, lines 45-54). 

As to Claim 4, which is dependent upon claim 1 , Kawakami discloses a method 
of charging Li-based battery of claims 1, wherein maximum voltage, Vmax, ranges 
between 4.0 and 4.2 V per cell (Column 10, line 56). 

As to Claim 5, which is dependent upon claim 1 , Kawakami discloses a method 
of charging Li-based battery, wherein constant voltage is instantaneous open-circuit 
voltage (Column 5, lines 26-36). 
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As to Claim 6, which is dependent upon claim 1 , Kawakami discloses a method 
of charging Li-based battery, wherein constant voltage equals maximum voltage 
(Column 5, lines 26-36). 

As to Claim 8, Eguchi discloses a method of charging Li-based battery of claim 1, 
and further discloses wherein minimum overvoltage protection is 0 to 50 mV (Column 9, 
lines 35-38). 

As to Claim 9, Eguchi discloses a method of charging Li-based battery of claim 1, 
and further discloses wherein tolerance of supporting constant voltage has to be less 
than minimum overvoltage protection (Column 11, lines 55-57). 

As to Claim 10, Kawakami discloses a method of charging Li-based batteries of 
claims 1, and further discloses wherein the minimum charging current reaches 0.6- 
0.05C rate (Figure 6(1)). 

As to Claim 16 Kawakami discloses Li-based battery control method that 
contains a. Measurement of battery voltage (Column 5, lines 26-35), b. Measurement of 
ohmic resistance (Column 9, lines 36-46), c. Measurement of chemical resistance 
(Column 4, lines 47-56). Eguchi disclose a measurement of open-circuit voltage 
(Column 10, lines 5-16). It would have been obvious to a person having ordinary skill in 
the art at the time of this invention to combine the teachings of Kawakami with those of 
Eguchi, in order to have a better understanding of where possible drains, and lack of 
acceptance of charger are occurring in the charging system. 
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3. Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawakami in view of Eguchi as applied to claim 1 above, and further in view of 
Ostergaard et al. (US 5,994878). 

As to Claim 3, Kawakami in view of Eguchi disclose the method of charging Li- 
based battery of claim 1 . Kawakami and Eguchi do not expressly disclose wherein 
minimum charging current is a ratio of overvoltage protection and battery ohmic 
resistance. Ostergaard discloses wherein said minimum charging current is chosen as 
ratio of minimum overvoltage protection to battery ohmic resistance (Column 9, lines 4- 
10). It would have been obvious to a person having ordinary skill in the art at the time 
of this invention to us the teachings of Ostergaard and make the value a ratio, and 
therefore make computations easier. 

As to Claim 7, Kawakami in view of Eguchi disclose the method of charging Li- 
based battery of claim 1. Kawakami and Eguchi do not expressly disclose the further 
limitations of claim 7. Ostergaard discloses wherein constant voltage equals maximum 
voltage plus product of minimum charging current and ohmic resistance (Column 9, 
lines 4-1 0). It would have been obvious to a person having ordinary skill in the art at the 
time of this invention to us the teachings of Ostergaard and use this method to find the 
actually voltage being applied to the battery. 

4. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lundquist (US 6,624,612) in view of Gartstein et al (US 6,163,131). 
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As to Claim 13, Lundquist discloses a method of Li-based battery equalization, 
(column 4, lines 50-59) Gartstein teaches of electrochemical cell types and voltage 
outputs. (Column 18, Lithium SOCI2 cells are 3.6 volts, and column 19 Nickel metal 
hydride cells are 1 .2 volts. Therefore in order to have the cells so that they are 
equivalent voltages for balancing, it would have been obvious to a person having 
ordinary skill in the art to use three nickel metal hydride cells in series, and one lithium 
cell in parallel.) It therefore would have been obvious to a person having ordinary skill in 
the art at the time of this invention to combine the teachings of Gartstein and Lundquist 
and have three series-connected Ni-based batteries are connected in parallel to each 
Li-based cell, and Ni-based cells are part of charging device, in order to allow cell 
balancing to occur with cells of different chemical make up. 

As to Claim 14, Lundquist discloses a method of Li-based battery equalization 
with the use of primary cells and a storage cell (column 4, lines 50-59) Gartstein 
teaches of electrochemical cell types and voltage outputs. (Column 18, Lithium SOCI2 
cells are 3.6 volts, and column 19 Nickel metal hydride cells are 1.2 volts. Therefore in 
order to have the cells so that they are equivalent voltages for balancing, it would have 
been obvious to a person having ordinary skill in the art to use three nickel metal 
hydride cells in series, and one lithium cell in parallel.) It therefore would have been 
obvious to a person having ordinary skill in the art at the time of this invention to 
combine the teachings of Gartstein and Lundquist and each Lithium cell permanently 
contains three series-connected Ni-based cells, wherein Li-based cell and Ni-based 
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cells have parallel connection, in order to create a power source consisting of cells with 
a different chemical make up. 

5. Claims 17,19, 20, 22,24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lundquist in view of Gartstein as applied to claim 14 above, and 
further in view of Kawakami et al. 

As to Claim 17, Lundquist in view of Gartstein disclose the battery control method 
of claim 14. Kawakami discloses wherein ohmic resistance is measured as ratio of two 
voltage differences corresponding to two current differences measured (Column 8, lines 
32-65). Lundquist, Gartstein in view of Kawakami disclose the claimed invention except 
for the measurements being taken place in 1- to 10-ms interval. It would have been 
obvious to one of ordinary skill in the art at the time his invention was made to use this 
time interval, since it has been held that where the general conditions of a claim are 
disclosed in prior art, discovering the optimum or working range involves only routine 
skill in the art. In re Aller, 105 USPQ 233. 

As to Claim 19, Lundquist in view of Gartstein disclose the battery control method 
of claim 14. Kawakami discloses wherein chemical resistance is measured as ratio of 
two voltage differences corresponding to two current differences (Column 8, lines 32- 
65). Lundquist, Gartstein in view of Kawakami disclose the claimed invention except for 
the measurements being taken place prior to 10 ms and after 150 ms of current change. 
It would have been obvious to one of ordinary skill in the art at the time his invention 
was made to use this time interval, since it has been held that where the general 
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conditions of a claim are disclosed in prior art, discovering the optimum or working 
range involves only routine skill in the art. In re Aller, 105 USPQ 233. 

As to claim 20, which is dependent upon claim 14, Kawakami further discloses 
battery control method of claim 14, wherein one of two currents is zero (column 1 1 , lines 
9-13). 

As to Claim 22, which is dependent upon claim 14, Kawakami further discloses a 
battery control wherein nonstationary open-circuit voltage is used to recognize battery 
state-of-charge (Figure 1, steps 10 and 11). 

As to Claim 24, which is dependent upon the above rejected claims, Gartstein 
discloses battery make up of Li-ion battery (Column 18, lines 55-67 and Column 19, 
lines 1-20). It would have been obvious to use a Li-ion battery for it voltage 
characteristics. 

As to Claim 25, which is dependent upon the above rejected claims, Gartstein 
discloses battery make up of Li polymer battery (Column 18, lines 55-67 and Column 
19, lines 1-20). It would have been obvious to use a Li polymer battery for it voltage 
characteristics. 

As to Claim 26, which is dependent upon the above rejected claims, Gartstein 
discloses battery make up of metallic Li battery (Column 18, lines 55-67 and Column 19, 
lines 1-20). It would have been obvious to use a metallic Li battery for it voltage 
characteristics. 
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6. Claim 15 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lundquist as applied to claim 1 1 above, and further in view of Kawakami et al. 

As to Claim 15, which is dependent upon claim 1 1 , Lundquist does not disclose 
the charging method of constant current, constant voltage charging as described in this 
claim. Kawakami discloses a method of charging Li-based battery by constant current, 
and constant voltage, wherein charging is interrupted when charging current reaches 
stationary value (Column 1 1 , lines 9-13). It would have been obvious to a person 
having ordinary skill in the art at the time of this invention to combine the charging 
method as taught by Kawakami with the balancer as taught by Lundquist in order to 
effectively charge the cells and keep them in a balanced state with each other. 

As to Claim 18, Kawakami discloses the battery control method of claim 15, 
wherein one of two currents is zero (Column 1 1 , lines 9-13). 

7. Claim 21 rejected under 35 U.S.C. 103(a) as being unpatentable over Lundquist 
in view of Gartstein as applied to claim 14 above, and further in view of Ostergaard et 
al. (US 5,994,878). 

As to Claim 21 , Lundquist in view of Gartstein disclose the battery control method 
of claim 14. Ostergaard discloses wherein the nonstationary open-circuit voltage is 
defined as difference between terminal voltage and product of sum of ohmic and 
chemical resistances, and current (Column 9, lines 4-10). It would have been obvious 
to a person having ordinary skill in the art at the time of this invention to combine the 
teachings of Ostergaard with Lundquist in view of Gartstein the that the charging 
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voltage takes into account all the resistive factors of the battery, and this allows the 
proper voltage to be applied to the battery. 

Allowable Subject Matter 

8. Claim 23 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: Claim 23 recites, inter ala, electrical double layer capacity is measured by 
sampling chemical polarization for 10 to 15 ms after current interruption, and obtaining 
ratio of product of current and time interval to chemical polarization difference for this 
time interval. The art of record does not disclose, teach, or suggest the above 
limitation, nor would it have been obvious to a person having ordinary skill in the art to 
modify the art of record to disclose to above limitation. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert Grant whose telephone number is 571-272- 
2727. The examiner can normally be reached on M-F 8:30-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2084. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 



